A research paper focuses on investigations of the improvements on chemical and thermal, and mechanical properties of polypropylene (PP) by adding cellulose microcrystalline fillers (CMC).
INTRODUCTION
In recent years, considerable research effort has been undertaken to develop new composite materials derived from natural filler and thermoplastic matrix due to the increase in applications of the resulting products associated with cost reduction and environmental consideration [1] [2] [3] .
Cellulosic Fillers are extracted from very abundant plants. They are now fast evolving as a potential alternative to traditional ones like calcium carbonate, and glass for various applications [4] [5] [6] [7] Indeed, natural fillers have several advantages like low density, high specific properties, nonabrasive to processing equipment, low cost, and most importantly biodegradability [8] [9] [10] [11] .
Polypropylene is a commodity polymer that is using in broad applications in the packaging, textile, automobile, and furniture industries because of its excellent processability, recyclability and low cost [12, 13] . There is still need to understand the behavior of the thermoplastic materials with anatural organic filler such as wood flours [14] [15] [16] [17] . This study evaluated the thermal 
Thermogravimetric analysis
Thermogravimetric (TGA) measurements were carried out using a Perkin Elmer (Switzerland) MT5 thermogravimetric analyzer. The range weight of specimens is between 5-10 mg and a heating rate of 10 ºC min-1. PP and PP/CMC composite samples were heated from room temperature up to 600 ºC to determine the complete thermal degradation of PP and PP/CMC composites. All tests were performed under nitrogen atmosphere.
Tensile tests
Uniaxial tensile tests were conducted with a Universal Instron Machine, UK. Model AT/CT M500) tensile testing machine equipped with a 1 KN load cell. Specimens were tested according to ASTM-D638 in the dimensions 100mm, 10mm, and 2.5mm length, width, and thickness respectively at a crosshead speed of 10 mm / min.
RESULTS AND DISCUSSION

FTIR analysis
The comparison of FTIR spectrum of neat PP, PP/CMC composites is shown in Figure 2 . The main characteristic peak of neat PP and PP/CMC composites is listed in Table 1 . The peaks at the range 3000-2800 cm-1 were contributed by (C-H) stretching vibrations in PP chains. The peaks found at 1457 and 1376 cm-1 were assigned to (-CH2 ) and (-CH3 ) bending vibration in PP. Moreover, 3 small peaks located at 1170, 990, and 975 cm-1 were due to ( -CH3) symmetric deformation vibration and -CH3 rocking vibration of PP. The broad peak of around 3300 cm-1 on PP/CMC composites was attributed to (-OH ) group from CMC. Furthermore, the absorption peak at 1601 cm-1 assigned to (C=C) stretching from hemicelluloses and the broad absorption peak at 1043 cm-1 was exhibited at the (C-O-C) and (C-O) groups from the main carbohydrates of cellulose microcrystalline. Regarding the FTIR spectrum, a new peak at 1737 cm-1 on PP/CMC composites. acadj@garmian.edu.krd Conference Paper (July, 2017) Thermogravimetric Analysis
Thermal Degradation of PP and PP/CMC Composites
TGA thermograms supported the thermal degradation of composites materials under a nitrogen atmosphere, and the heating rate for all samples was about 10 °C/min. Figure 3 shows the TGA thermograms of neat PP compared to those of PP/CMC composites, and the onset of degradation (T onset) gives more information accordingly to TGA curves in figure 3 . The summary of the thermal stability for each sample explaining the onset temperature (Tons), the temperature at 50 % weight loss (T50), maximum temperature (Tmax), and residue for each sample are exhibited in table2. From Table 2 , 20 %CMC into PP shows higher thermal stability than PP matrix.
Moreover, it is observed that the thermal degradation of PP occurs in the temperature range of 375-476.5ºC while the largest amount of thermal degradation of PP/ 20% CMC takes place in the range 386 -485.5 ºC. According to Table 2 , 20% CMC into PP sample has the higher initial decomposition (Tonset = 375 ºC ) comparing with PP without filler ( Tonset = 375 ºC ). The PP-CMC composite samples exhibited more resistant to weight loss (residue) that were 11.6, 12.5, 14.2 % of 5, 10, 20 wt. % of CMC, compared with PP (11%). These results indicated that presence of higher content of CMC 20 % , reduced the effects of accelerated thermal degradation.
